Animal breeding and productivity studies in Africa by Brumby, P.J. & Trail, J.C.M.
Animal breeding and productivity studies in Africa 
P.J Brumby and J.C.M. Trail 
International Livestock Centre for Africa 
P.O.Box 5689, Addis Ababa, Ethiopia 
Summary 
ABOUT 75% of the livestock in Africa are associated with smallholder farms on which the 
farmers' subsistence is derived mainly from crops, with livestock providing the major source of 
cash income. The remainder of Africa’s livestock are found largely in the herds and 
flocks of pastoralists who are dependent upon their animals for both food and income. 
The tsetse-transmitted disease, trypanosomiasis, occurs across about 40% of the land area of 
the subcontinent, and only small numbers of trypanotolerant cattle, sheep and goats are found 
in these areas. 
About one-third of Africa's livestock are found in the highland areas where temperate conditions 
prevail. The remainder are in the lower-elevation areas with environments ranging from arid to 
wet tropical. Crossbreeds between indigenous and imported breeds of cattle perform well in the 
more favourable areas, particularly in the highlands, but in the lowlands the indigenous cattle 
usually outperform introduced breeds and their crosses. 
Under research station conditions it is prohibitively expensive to attempt to characterise the 
performance of the many breeds of African livestock and their crosses with imported stock, and 
to assess their adaptability to different environmental and management conditions. In an 
attempt to overcome this, ILCA has been collecting and analysing information on breed 
performance under pastoral and small farm conditions, and this paper presents a summary of 
this work. The productivity indices obtained allow comparisons to be made across breeds, 
together with an assessment of the impact of different environments and management 
practices. 
Overall results indicate that the indigenous breeds are well adapted to local environments, and 
that any increase in the genetic potential of these breeds can only be exploited if nutritional, 
disease and climatic stresses are reduced. 
Introduction 
Underlying all animal breeding studies is the fact that neither all animals nor all breeds are 
equal. There are differences between and within breeds in fertility, size, stress and disease 
resistance and grazing and mothering behaviour, as well as in many other traits. A few facts, 
mixed with a considerable number of assumptions, provide the basis of much of our thinking on 
animal breeding, particularly in Africa. This paper summarises the work that ILCA is doing to 
assemble what information is available on livestock breeds and breeding in sub-Saharan Africa. 
 
 
The African environment 
There is a wide range of environments in Africa: cool temperate highlands, humid lowland 
tropics, rangelands and well-watered savannahs. This has resulted in great diversity and 
localisation of breed types. 
Numbers of small ruminants and cattle are approximately equal, and their relative distributions 
are shown in Table 1. Poultry are ubiquitous, whereas the distribution of pigs is restricted, with a 
concentration on the west coast. 
Table 1. Distribution of human and livestock populations (millions) in sub-Saharan Africa. 
Zone 
Land area 
(km2 x 106) 
Humans Cattle Sheep Goats 
Livestock 
unitsa 
Arid 8.3 24.8 31.6 37.1 48.3 41.7 
Semi-arid 4.0 65.7 45.4 23.1 33.2 37.4 
Subhumid 4.8 59.4 32.7 14.2 20.3 26.4 
Humid 4.1 50.3 8.8 8.2 11.6 8.1 
Highlands 1.0 38.0 29.0 24.4 11.9 23.6 
aLivestock unit = 250 kg liveweight. 
Source: Jahnke (1982). 
Most livestock in Africa are kept by smallholders, whether on mixed crop–livestock farms or in 
pastoralists' herds. Commercial ranches are relatively unimportant except in a few southern 
countries. Opportunities for within-herd or -flock selection are greatly reduced by the prevailing 
ownership patterns (Table 2). 
Table 2. Livestock distribution by farming system. 
  Livestock units 
(x106) 
Percent 
Ranching 8 6 
Pure pastoralism 29 20 
Pure mixed farming 32 23 
Agropastorala 74 51 
aThis is a residual classification and reflects the large number of animals that use communal 
lands for part of the year and farm land for the remainder. 
Africa's cattle 
The major breeds of African cattle can be classified into three main groups—the humped Zebu 
of the north, the humpless or taurine breeds of the tsetse-infested zones and the small cervico-
thoracic-humped Sanga of the southern and eastern savannahs (Mason and Maule, 1960; 
Epstein, 1971). 
Exotic cattle introduced into Africa also fall into three broad groups—Zebus such as the Sahiwal 
and Brahman types from Asia, European beef and dairy breeds, and Zebu exotic hybrids such 
as the Bonsmara and Santa Gertrudis. 
Indigenous African cattle are multi-purpose animals. Milk production is universally important, 
manure usually plays an important role in crop production, draught power and beef production 
are of localised importance, and all livestock play a key role as a cash reserve and as a source 
of income. Well-defined beef and dairy industries are not common although they exist to some 
degree around urban centres. Most stock are kept under extremely simple management 
conditions and receive little supplementary feed or health care. The ability to cope with 
environmental stress is the prime criterion for survival. Not surprisingly, Africa's livestock are 
late maturing, slow growing and modest milk producers. 
These animals do, however, respond well to improvements in their environment. Tables 3 and 4 
illustrate the changes observed in the calving and growth performance, respectively, of four 
major breeds of cattle in two distinct environments. The poor weaning weights that commonly 
occur are the result of the offtake of milk for human consumption; this reduction in liveweight at 
weaning is never made up. As a result, calf mortality is greatly increased (Figure 1), sexual 
maturity delayed, mature body weight reduced and efficiency of overall feed use greatly 
depressed. 
Table 3. Production system and calving rates. 
Country Breed/system 
Calving rate 
(%) 
Mali Sudanese Fulani/ 
Traditional 54 
Ranch 77 
Nigeria White Fulani/ 
Traditional 46 
Ranch 89 
Ethiopia Boran/ 
Traditional 55 
Ranch 78 
Botswana Tswana/ 
Traditional 46 
Ranch 74 
 
 
 
 
Table 4. Production system and body weight of cattle. 
Country Breed/system 
Weight (kg) at 
Birth Weaning 2 years old 4 years old 
Mali Sudanese Fulani/ 
Traditional 17 55 125 200 
Ranch 21 79 220 280 
Nigeria White Fulani/ 
Traditional 20 55 140 240 
Ranch 24 96 245 350 
Ethiopia Boran/ 
Traditional 20 55 150 260 
Ranch 25 180 265 420 
Botswana Tswana/ 
Traditional 26 120 260 300 
Ranch 31 180 360 400 
Figure 1. Effect of calf liveweight at 90 days on probability of death, Mali, 1981 to 1983. 
  
Source: Wagenaar (unpublished). 
Comparative performance 
Valid comparisons of breed performance can be made when sufficient numbers of animals, 
breeds and performance traits are studied in a single environment. An excellent example of this 
type of work is that carried out at Matopos station in Zimbabwe, where H. Ward and his 
colleagues have evaluated a number of breeds from southern Africa against several imported 
breeds. Table 5, based on their unpublished data, shows some of their results. These studies 
are, however, exceptional. Trail (1981), in a comprehensive review of breed studies in Africa, 
lists 500 papers published between 1949 and 1978. Only 20% of the papers contain 
comparative information on two or more breed types, and only 5% of the reports provide 
sufficient information to allow breed comparisons based on a productivity index. 
Table 5. Comparative performance data for seven breeds at Matopos Station, Zimbabwe. 
Breed Calving (%) Weaning weight (kg) 
Annual weaner 
weight 
Annual 18-month 
Weight 
(kg/500 kg of cow) 
Africander 53 188 113 159 
Mashona 68 180 171 231 
Nkone 60 197 149 211 
Tuli 66 191 151 206 
Brahman 65 219 152 212 
Sussex 56 188 120 161 
Charolais 57 199 115 164 
Source: H. Ward, DRSS, Zimbabwe. 
Thus there is little information in the literature that can be used to assess breed performance in 
Africa, while much of the work on livestock production that has been done in Africa has not been 
published as journal articles or books with a wide circulation and hence remains unknown in the 
scientific literature. 
In an effort to overcome this problem, ILCA, with assistance from the International Development 
Research Centre (IDRC), is collecting unpublished literature on animal production and health 
from experiment stations, government departments, educational institutions and libraries in 
Africa. The aim is to make this 'grey literature' more widely available to livestock researchers, 
planners and educators. Each institution participating in the project is provided with a complete 
set of microfiches of the documents collected in their country, a microfiche reader and 
bibliographies of documents collected in the other participating countries. So far the project has 
covered Botswana, Ethiopia, Ghana, Kenya, Malawi, Nigeria, Sudan, Tanzania, Zambia and 
Zimbabwe in anglophone Africa, and Benin, Burundi, Burkina Faso, Cameroon, Ivory Coast, 
Mali, Mauritania, Niger, Senegal, Rwanda, Togo and Zaire in francophone Africa. 
The documents collected have been catalogued, indexed, abstracted and entered onto ILCA's 
computerised database. Specific literature searches can be conducted on request. The results 
of such a search are sent to the requester, who can select the documents that are of prime 
interest and obtain photocopies or microfiches from ILCA's Documentation Centre; this service 
is provided free of charge to African users. In addition, ILCA can also make searches of the 
three largest agricultural databases, AGRIS (FAO), CAB (Commonwealth Agricultural Bureaux) 
and AGRICOLA (US National Agricultural Library). 
 
 
Comparative breed studies 
Based on the data revealed by the Centre's information services, ILCA has been analysing 
national research data relevant to comparative breed studies, in cooperation with national 
institutions. The aim is to build up production information on the important livestock groups in 
Africa so that decisions about specific breeds, and the assessment of production traits within 
particular production systems can be made more easily. Major joint studies have been carried 
out and published with researchers in Ethiopia, Mali, Kenya, Rwanda, Senegal, Sierra Leone, 
Tanzania and Zimbabwe. This work, which has characterised the performance of many breeds 
of African livestock and their crosses with imported breeds under different environmental and 
management conditions, has been widely reported (e.g. Trail and Gregory, 1981; Trail and 
Gregory, 1982; Gregory et al, 1984). The following sections summarise key aspects of those 
reports. 
Genetic resistance to trypanosomiasis 
Trypanosomiasis occurs in roughly 40% of sub-Saharan Africa. principally in the humid and 
subhumid zones. About 5% of the cattle, sheep and goats in Africa are resistant to this disease, 
and a most promising and important line of research at ILCA is the attempt to identify the 
conditions under which these breeds produce most economically, and to introduce appropriate 
production systems that exploit the potential of these animals. 
The nature of genetic resistance to trypanosomiasis has been extensively reviewed by Murray 
and Trail (1982; 1984) and Murray et al (1984). It is now clear that trypanotolerance is an innate 
genetic characteristic and that trypanotolerant breeds such as the N'Dama and the West African 
shorthorns are much more productive than previously supposed. The expression of the trait is, 
however, modified by the environment. High levels of disease challenge and other 
environmental stresses lower the tolerance of most animals, and previous exposure to the 
disease enhances it. ILCA has established an extensive network of research sites throughout 
tropical Africa to study the complex interactions affecting trypanotolerance. A very large body of 
data is now being built up on various breeds and their crosses under different levels of 
trypanosomiasis risk in different management and institutional situations. 
Upgrading and crossing of indigenous breeds 
Inadequate nutrition and the disease situation generally favour the use of the Bos 
indicus breeds of cattle in Africa. Increasingly, however, improvements in the meat and milk 
production of Africa's livestock are being sought through crossbreeding with imported breeds. 
Relatively modest increases in output can lead to large gains in the efficiency with which feed 
resources are used, and this underlies the persistent attempts to upgrade the B. indicus breeds 
by using imported B. taurus breeds with higher additive genetic performance for meat and milk 
production. The theoretical aspects of using heterosis, crossbreeding and composite breeds in 
the African tropics have been presented by ILCA workers along with a series of reports on 
crossbreed performance (e.g. Gregory et al, 1982; Trail et al, 1982; Trail et al, 1984). 
Genotype x environment interactions 
Where breeds of differing degrees of adaptation to stress are managed together in the various 
environments in Africa, significant interactions among genotypes and environments are usually 
found. The most practical way to build a database of these differing breed responses is to use 
the observations made in ongoing studies. Generally, two levels of information can be obtained: 
direct, such as the interaction observed between different levels of Boran and East African Zebu 
cross cattle under different pasture improvement and tsetse-clearance situations in Tanzania 
(Trail et al, 1985); and indirect, when genotype x year effects can be identified and associated 
with seasonal and yearly climatic differences. An example of the latter approach is noted in 
ILCA's work with different Sahiwal x Ayrshire crossbreds in Kenya (Gregory and Trail, 1981). 
These breed comparisons in different environments confirm the high degree of adaptation 
exhibited by the indigenous breeds. They also demonstrate that any increase in the genetic 
potential of these breeds for milk and meat output is only likely to be realised after nutritional, 
disease and climatic stresses have been reduced. 
A microcomputer-based performance recording system 
The collaborative efforts that have enabled ILCA to establish the microfiche collection of 
unpublished research reports and to analyse the data that give rise to the conclusions noted 
above have also highlighted the need for a simple microcomputer-based system for recording 
livestock performance in Africa. Such a system needs to: 
 handle all important traits for a range of animal species; 
 allow the process of data handling and analysis on an individual herd unit to run to the 
point at which logical herd-level decisions can be made without having to link up with a 
larger computer facility; 
 provide standardised output files for regional and national decisions or comparisons; and 
 provide facilities for recording climatic, nutritional and management information to 
facilitate biological interpretation of the statistical output. 
ILCA has developed such a system and it is now available for widespread use. The approach 
taken and the capabilities of the system are summarised below. Terms that are specific for 
cattle are used for ease of presentation, but appropriate alternatives for other ruminants are 
assumed. 
The ILCA Performance Recording System uses the dBase III database management system. 
The system comprises: 
 Installation database: one entry for each recording site, giving the name and country of 
installation, date of last update, etc. 
 Climate database: extensive climatic details. 
 Core database: basic one-time-only details of each animal, which are used to identify 
data pertaining to that animal that are stored in the other databases of the system. 
 Reproduction database: gives details and result of each parturition. 
 Weight database: details of each weighing of each animal. 
 Dairy database: details of each dairy measurement for each animal. 
 Wool database: details on fleece measurements. 
 Traction database: details of each traction measurement for each animal. 
 Health database: details of each feed intake measurement or observation for each 
animal. 
Each animal in the system is given a unique identifier. This provides the primary access to the 
major databases. Secondary access keys are necessary when multiple entries exist for specific 
animals within a database. For example, to determine the weight of an animal, a weigh date 
must be given, since the animal will have been weighed more than once. Secondary access 
keys are used to access either a specific entry for an animal or to access data in sequences 
other than by animal identification. If, for example, a summary of the weaning weights of all the 
progeny of one sire is required, the weaning weights are accessed by the sire identification. 
Interactive facilities enable the user to add, modify, manipulate and print files for each database. 
Weaning weights, for example, can be adjusted to a standard age over a specified period; the 
programme allocates each animal to its relevant class, amalgamates subclasses so each 
contains a predetermined minimum number of calves, performs a least squares analysis, and 
corrects the weights for each subclass, thus enabling the animals to be ranked in order of 
performance. 
This livestock recording and analysis system has the acronym "IDEAS" and is available with 
documentation and manuals at no charge to national research groups in Africa, and at a modest 
charge to researchers elsewhere in the world. It requires a microcomputer with an MSDOS 
operating system and 256 Kbytes of RAM. ILCA provides regular training in the use of this 
programme. 
One simple example of the results that this data accumulation and analysis provides is the 
recent comparison made by Trail (unpublished) of the overall performance of several African 
breeds of cattle under different environmental conditions using a productivity index as the 
criterion of comparison (Table 6). 
Table 6. Overall performance of Small East African Zebu cattle at Muhaka compared with other 
breeds in varying stress situations. 
  
Muhaka small 
E.A. Zebu; low-
medium 
trypanosomiasis 
risk; no 
prophylaxis 
village 
management 
West Africa N'Dama: 
medium-high 
trypanosomiasis risk; 
no prophylaxis 
Tanzania grade 
Boran; High 
trypanosomiasis 
risk; prophylaxis 
ranch 
management 
Kenya Boran; no 
trypanosomiasis 
risk; no 
prophylaxis 
ranch 
management 
Village 
management 
Ranch 
management 
Reproductive performance 
Calving percentage 
61.8 58.4 72.2 75.3 87.0 
Viability 
Pre-weaning viability(%) 86.8 73.4 91.1 92.0 94.6 
Annual cow viability (%) 95.3 (95.0) 98.0 94.2 98.0 
Body weights 
Weaning weight at 8 months 
(kg) 
57.8 72.3 90.4 133.5 174.0 
Estimated mature cow weight 
(kg) 
192.0 239.0 258.0 293.0 414.0 
Calculated herd productivitya 
Productivity per cow per year 
(kg) 
36.5 35.4 58.3 87.1 140.3 
Productivity per 100 kg cow 
per year (kg) 
19.8 14.8 22.7 29.8 33.9 
Productivity per 100 kgo 73cow 
per year (kg) 
81.0 64.9 101.8 137.8 172.5 
Source: Trail (unpublished). 
aProductivity = weight of 8-month-old calf and liveweight equivalent of milk produced for human 
consumption. 
Conclusions 
By reviewing, microfiching and cataloguing an extensive listing of previously unpublished 
material, by developing simple computer programmes to handle the data in these unpublished 
studies and building a network of collaborating animal breeding centres in Africa, a vast body of 
valuable information on breed performance and the factors affecting it is now being established 
at ILCA. The broad pattern emerging demonstrates the adaptation of specific indigenous breeds 
to localised environments, and the need to modify environmental stresses of various types if 
breeds with higher genetic potential are to be introduced. 
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